Nitrate anion is ubiquitous and important in biology, the environment, and the food industry. 1 Although nitrate is probably benign, it can be reduced to nitrite or other nitric oxides, which react with thiols, amines and amides to form carcinogenic compounds. Other health concerns associated with NO 3 À metabolism include diabetes, thyroid disorders, respiratory infections and congenital malformations. 2, 3 Therefore, the design of a synthetic host with the capability of selective encapsulation of nitrate is an important task. Many artificial hosts that can bind nitrate have been documented, including pyrrole-, 4 [29] [30] [31] [32] [33] [34] [35] [36] to the best of our knowledge, an example where the differentiation between nitrate and halides by the host has never been reported due to the difficulties raised above. Herein, we succeeded in designing a cationic M 2 L 4 cage by a quantitative self-assembly of four anthracene-bridged benzimidazole ligands and two Pd II ions (Fig. 1A) . The cage showed a D 4 symmetry, but exhibited excellent capability in the selective encapsulation of nitrate. The binding constant (K anion ) for the inclusion of NO 3 À was at least two orders of magnitude higher than all the other anions screened. Bidentate benzimidazole ligand 1, with an anthracene spacer, was synthesized in two steps according to an established method. 37 After treating ligand 1 (18 mmol) with a half equivalent of Pd(NO 3 ) 2 (9 mmol) in 700 mL (Fig. 1D) . The radius of the complex calculated from the D value was 8.42 Å, in accordance with the crystal structures of the complex (see discussion below). Solid structural confirmation of 2a was provided by X-ray crystallographic analysis. ‡ Suitable single crystals were obtained by slow diffusion of 1,4-dioxane vapour into a solution of 2a in DMSO after about one week. Crystallographic data showed that four ligands in 2a arranged in a quadruple helicate conformation due to the steric repulsion between the anthracene panels, resulting in a D 4 symmetry of the host framework with inherent P or M helicity ( Fig. 2A) . Such helical chirality of the host must be maintained in solution to account for the observed diastereomeric splitting for proton H f,g,h signals on the complex (Fig. 1C) .
More interestingly, the four anthracene walls of the ligand wrap up a very concise hydrophobic cavity where all the benzimidazole protons are pointing inward, forming a perfect bind pocket that is occupied by a nitrate anion. Though the nitrate anion is in-plane disordered into four different orientations due to a mismatch of the symmetry, at each orientation its oxygen atoms are involved in at least six hydrogen bonding interactions with the benzimidazole H e (Fig. 2B) , with bonding distances of around 2.124-2.637 Å.
We happened to note that only three out of the four NO 3 À in 2a could be replaced by BF 4 À after anion exchange by addition of an excess amount of NaBF 4 in a typical anion exchange procedure, as revealed by ESI-Q-TOF mass spectroscopy (Fig. 3 n+ , (n = 1-3) respectively. The finely resolved isotopic distribution at each MS signal was also in perfect agreement with the simulated pattern. The IR spectrum also confirmed that the nitrate occupied in the cavity of helicate (Fig. S8, ESI †) . This finding inspired us to estimate that cage 2 has a much stronger binding affinity for NO 3 À than BF 4 À . When Pd(CH 3 CN) 4 (BF 4 ) 2 was used as the metal source, 1 H and DOSY NMR spectra also suggested the quantitative formation of a similar metal-coordination cage (Fig. S9 and S12 , ESI †). However, the 1 H NMR spectrum (complex 2b) changed dramatically in comparison with that of 2a (Fig. S23, ESI †) . This was the result of the encapsulation of BF 4 À , which was clearly confirmed by the 19 F NMR spectrum (Fig. S11 , ESI †) and the ESI-Q-TOF mass spectrum (Fig. S14, ESI †) . In the 19 F NMR spectrum, the signals corresponding to the encapsulated (À145.18 ppm) and the free (À148.24 ppm) BF 4 À anions were both observed. 30 When the bulkier guest BF 4 À , with a radius of 2.27 Å, 38 which is larger than NO 3 À (1.79 Å), was encapsulated in situ during the complexation, the cage had to adopt a more twisted configuration. So the difference of d Hf1 with d Hf2 increased, and H b and H c are more downfield shifted. The difference in distortions was also suggested by the coordination conditions. It was necessary to prolong the reaction time or increase the temperature to 110 1C for the formation of 2b, meaning that it had to overcome a higher energy barrier when BF 4 À was trapped into the cavity. NMR spectra all suggested the quantitative formation of a similar metal-coordination cage 2c ( Fig. S16 and S19, ESI †). The 19 F NMR spectrum also confirmed that the PF 6 À was not encapsulated by the cage (Fig. S18, ESI †) . However, the ESI-Q-TOF mass spectrum revealed that a chloride ion was trapped into the cavity (Fig. S21, ESI †) . The contamination of Cl À possibly comes from the preparation process of the Pd(PF 6 ) 2 solution. This was also confirmed by the anion exchange reactions ( (Fig. S23, ESI †) .
Nevertheless, the presence of Cl À in the cavity of 2c had no influence on the study of anion binding properties. Though the binding constants (K anion ) could not be obtained, the relative binding ability (versus Cl À ) could be exhibited. A series of anions available in the lab were screened for binding ability measurement by treating with cage 2c (Fig. 4 and Fig. S28 , ESI †), from which the equilibrium constants (K, i.e., K anion /K Cl ) ( (Fig. S29-S31 , ESI †).
We attributed such a big difference to the presence of maximal hydrogen bonding interactions between the nitrate and the host cage in spite of the mismatching on symmetry. In contrast, the lack of hydrogen bonding weakens this binding between anions and the host even if their symmetries are better matching when single-atom halide anions were placed in the D 4 symmetrical host. Similarly, little exchange for NO 2 À was observed.
In conclusion, a chiral M 2 L 4 cage was constructed from the coordination-driven self-assembly of the bidentate ligand 1 and Pd II and showed distinct inclusion behaviour for different anions where unprecedented selective binding toward nitrate was observed.
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